ABSTRACT. This study presents original data on the reproduction and feeding ecology of two syntopic amphisbaenians, Amphisbaena munoai Klappenbach, 1969 and Anops kingi Bell, 1833, from southern Brazil. Sampling was carried out from April 2004 to April 2006 at a highland area located in São Jerônimo and Barão do Triunfo municipalities, Rio Grande do Sul, Brazil. A total of 647 amphisbaenians were collected, 510 specimens of A. munoai and 137 specimens of A. kingi, of which 130 and 93, respectively, had their gonads and gut content analyzed. Both species presented a unimodal pattern of seasonal distribution, sexually mature females with significantly larger snout vent length (SVL) than sexually mature males, and seasonal reproductive cycle. Adults of A. kingi had significantly larger (SVL) than those of Amphisbaena munoai. Both species had generalist diets, but termites (Isoptera) was a staple item in their diet. Greater predominance of insect larvae was observed in the diet of A. kingi, which may be due to its larger body in comparison to A. munoai. Insect larvae ingested by A. kingi were significantly larger than those ingested by A. munoai. Diets of adult males and females of both species were not significantly different. The ontogenetic diet comparison in both species revealed significant numerical differences, with adults consuming higher numbers of prey.
In general, available information about Squamata reptile ecology is highly biased for large or abundant species, with characteristics that make the study easier, such as diurnal and terrestrial species. Information relative to small and fossorial Squamata reptiles are very scarce (HOW & SHINE, 1999) . Neotropical amphisbaenians are a good example. Only for the Brazilian territory, a total of 57 species, in six genera, are described (MOTT & VIEITIS, 2009) . This is one of the highest amphisbaenian diversity in the world (80% of South American species and 35% of world species) (GANS, 2005) but the natural history of this group has been little explored (e.g. BARROS FILHO & VALVERDE, 1996; COLLI & ZAMBONI, 1999; ANDRADE et al., 2006; BERNARDO-SILVA et al., 2006) . On the other hand, regions of temperate climate, mainly in North America, Europe and Australia, although less diverse, revealed Squamata reptile species that were good models for studies emphasizing natural history, related to the easy observation/capture and to the relative frequency (SEIGEL & COLLINS, 1993) .
In the Brazilian territory, due to its large geographical abundance, several biome types can be found, most of them in the equatorial and tropical climates . However, in southern Brazil, the Pampa biome is under the influence of the mesothermic temperate climate (IBGE, 1986; NIMER, 1989) . The Pampa biome, although less diverse than most of the Brazilian biomes, presents species of Squamata reptiles that have been used as models in natural history studies (MACIEL et al., 2003; AGUIAR & DI-BERNARDO, 2004 RUFATTO et al., 2003; BALESTRIN & DI-BERNARDO, 2005; BALESTRIN et al., 2007; CAPPELLARI et al., 2007) . Field expeditions to an elevated area in the state of Rio Grande do Sul (Escudo Sul-Rio-Grandense in the Pampa biome), revealed a high abundance of two sintopic amphisbaenian species, Amphisbaena munoai Klappenbach, 1969 and Anops kingi Bell, 1833 . In addition to the easy capture, these species allowed good conditions to the implementation of studies focusing on their ecology and natural history.
BALESTRIN & CAPPELLARI
Amphisbaena munoai is a small sized species and poorly known species that also occurs in Uruguay (GANS, 2005) . Information about the natural history of A. munoai was presented by BERNARDO-SILVA et al. (2006) , who studied the diet of the species in an area close to where the present study was developed (Escudo Sul-RioGrandense) . Nothing was known until now about the reproduction of this species.
Anops kingi is a little studied species in relation to its taxonomy and natural history. The reproduction of this species was described by VEGA (2001) in an area of temperate climate in Argentina.
In this work, data related to the reproduction and feeding ecology of A. munoai and A. kingi in the Escudo Sul-Rio-Grandense, southern Brazil are presented based on the analysis of fixed specimens and on field observations.
MATERIAL AND METHODS
All specimens came from São Jerônimo and Barão do Triunfo municipalities in the Escudo Sul-RioGrandense, Brazil (Fig. 1) . The study area is composed of high lands (approximately 600 m) with granite intrusions that form the Cinturão Móvel de Dom Feliciano formation (RAMBO, 2000) , Southeastern Hills or Escudo Sul-Rio-Grandense. The vegetation is a mosaic represented by zones of transition of "thick" grasslands similar to the Savanna or to the Semidecidual Stational Forest (PORTO, 2002; QUADROS & PILLAR, 2002) .
Mesothermic temperate climate, relatively homogenous, predominates in the region. Mean temperatures during the two years of the study were 22.0°C ± 1.1 during summer and 13.9°C± 1.3 during the winter. Monthly rainfall in the area varied from 42.4 mm 3 to 202.2 mm 3 ( x = 113.7). (Instituto Nacional de MeteorologiaOitavo Distrito de Meteorologia Porto Alegre, for the closest municipality, Encruzilhada do Sul) (Fig. 2) .
Fieldwork occurred between April 2004 and April 2008. During this time, the animals were found through active search in the study area, where possible shelters such as rocks, logs and burrows were inspected. Sampling effort was calculated by the sum of the total hours of each collector in active search activities. For every specimen found, information regarding date, time of day and habitat were noted. However, only a small portion of the animals found were captured for analysis of the gonads and stomach content.
All of the specimen captured were sacrificed on the spot, by a lethal injection. Specimens were weighted using a dynamometer (scale of 0.1g), and measured in the snout vent length (SVL), and tail length (TL) with a digital caliper (scale of 0.1mm). All specimens were deposited in the herpetological collection of the Museu de Ciências e Tecnologia da Pontifícia Universidade Católica do Rio Grande do Sul (MCT).
To estimate reproductive period, females and males were dissected, and the data were grouped by month of capture. Females were considered mature when had vitelogenic follicles with a size equal or larger than 4 mm, for A. munoai, and 6 mm, for A. kingi, or when they had eggs (SHINE, 1977 (SHINE, , 1988 . The highest length of the follicle or the egg of each species was measured with a digital caliper (scale of 0.1mm) for a posterior correlation with months of capture.
Males were considered mature when their deferent ducts were coiled (SHINE, 1988) . The mean volume of the testicles was calculated using the formula of the volume of a elipsoid: V = 4/3 π ab2, where a is ½ of the length of the longest axis and b is ½ of the largest width of the testis (REZENDE-PINTO et al., 2009) .
To evaluate the variation throughout the year in the volume of the testicles, we removed the SVL effect on their volume. For that, we calculated the residuals of the regression between SVL and the volume of the testicles and performed an analysis of the monthly distribution of the adjusted volume of the adult testicles throughout the years of study (REZENDE-PINTO et al., 2009) .
The litter size (fecundity) was estimated based on the number of vitelogenic follicles and eggs present in the female oviducts.
The diet was investigated by dissecting and analyzing the content found in the digestive tube of the collected specimens. A quantitative analysis was performed on the abundance and absolute frequency of food categories data. For this analysis, the number of items was counted in each stomach, and their longest length and width (when possible) were measured. Also, the sphere volume of each item was estimated using the equation described above for testicular volume. Whole insect larvae were measured in their longest length. The obtained values for each amphisbaenian species were compared using parametric (t-test) or non-parametric (Mann-Whitney) tests depending on the data distribution.
Prey diversity found in the stomachs was calculated using the Shannon-Wiener index (PIANKA, 1973) : H'=-Σp i log 2 (p i ); with p i being the relative abundance of the prey taxon in the diet i.
To determine the similarity degree between the diets of the two species, we used the similarity index O jk (adapted from KREBS, 2001):
where P ij and P ik are the proportion of food items in the category i in j and k groups. Similarity index values vary from zero (lack of similarity) to one (complete similarity).
To describe the relative importance of each type of item consumed, the importance value of the prey was calculated (GADSDEN & PALACIOS-ORONA, 1997): V.I. = V' ij + N' ij + F' ij where V' ij = V ij / ΣV ij / N' ij = N ij / ΣN ij / F' ij = F ij / ΣN j . V.I. = importance value; V ij = volume of food item i in the predator j; ΣV ij = total volume of the stomach content; N ij = number of i elements of the food item in the predator j; ΣN ij = total number of prey in the sample; F ij = number of stomach contents where the food item i of the predator j is found; N j = total number of stomachs of predator j.
To compare size between adult male and females, SVL values and the relative length of TL (TL/SVL) were initially tested in relation to normality (KolmogorovSmirnov test) and homocedasticity (Levene test), and then were compared using the t-Student test or Mann
RESULTS
Seasonal Activity. A total of 1,385.8 hours/collector of capture effort was performed in the 25 months of visual search in the study area. A total of 647 amphisbaenians were collected, 510 specimens of Amphisbaena munoai and 137 specimens of Anops kingi at a capture rate of 0.37 and 0.10 specimen/hour/collector, respectively. For both species, all individuals were found during the day in areas of rocky grasslands. All specimens were found under stones, except three A. munoai under decomposing barks.
Amphisbaena munoai was sampled throughout the year with the highest number of captures recorded between May and October (0.74 specimens/hour/ collector) with a peak in September (0.94 specimen/hour/ collector). In the warmest months of the year, from November to March, the number of encounters decreased (0.10 specimen/hour/collector (Fig. 3) .
Individuals of Anops kingi were collected in January (only one specimen) and from April to November. Highest capture rates were recorded from June to September (0.3 specimen/hour/collector). In months with high mean temperatures, from November to April, capture rate was much lower (0.004 specimen/hour/collector). No specimen was found in December, February, and March (Fig. 3) .
Body size and sexual dimorphism. A total of 130 specimens of Amphisbaena munoai (61 females and 69 males) were analyzed. Mature females of A. munoai measured from 123 mm to 142 mm of SVL ( = 130.36 ± 4.79; n = 42) and from 13 mm to 20 mm of TL ( = 15.42 ± 1.20; n = 36). Mature males measured between 102 mm and 137 mm of SVL ( = 120.53 ± 7.38; n = 62) and between 12 mm and 17 mm of TL ( = 15.04 ± 1.18; n = 56).The SVL of the mature females was significantly higher than the SVL of mature males (Mann-Whitney; p < 0.001) and the relative length of TL of males was significantly higher than the TL for the females (Mann-Whitney; p < 0.05; or t-test: p < 0.05).
A total of 93 specimens of Anops kingi (49 females, 38 males) were analyzed. Mature females measured between 206 mm and 242 mm of SVL ( = 218.69 ± 9.59; n = 26) and from 21 mm to 29 mm of TL ( = 25.88 ± 1.90; n = 25). Mature males measured from 163 mm to 220 mm of SVL ( = 195.04 ± 16.29; n = 26) and between 19 mm and 26 mm of TL ( = 22.26 ± 2.3; n = 25). SVL of mature females was significantly higher than the SVL of mature males (Mann-Whitney; p < 0.001) and there was no significant difference in the relative length of TL between sexes (Mann-Whitney; p = 0.2; or t-test: p = 0.3).
Adults of A. kingi presented a SVL significantly higher than the adults of A. munoai, in males (MannWhitney; p < 0.001; n = 130) and females (Mann-Whitney; p < 0.001; n = 68).
Reproductive cycle, fecundity, and biometry of the eggs. The reproductive activity of the females of Amphisbaena munoai began at the end of June and finished in December (Fig. 4) . Vitelogenic follicles were found in June, August, September, and October and ovigerous females were found in November and December. In males, the mean adjusted volume of the testicles varied throughout the year, with highest values occurring in September and October (Fig. 5) . The fecundity of A. munoai was low with litters of 1 or 2 eggs ( = 1.8 ± 0.46; n = 14), which are relatively long when compared with the SVL of the females (mean length 17.75 mm ± 2.96; n = 14). When in pairs, the eggs were disposed in lines inside the females' body.
Females of A. kingi presented vitelogenic follicles from June to October, with the only ovigerous female captured in November (Fig. 6 ), carrying two eggs disposed aligned in the oviduct. Individually, the eggs are relatively long (largest egg with 27.59 mm) when compared with the SVL of the female (215 mm). It was not possible to observe the variation in the mean adjusted value of the testicles throughout the months of capture.
Diet. From a total of 130 dissected stomachs of A. munoai, 31 (13 males, 8 females, and 10 juveniles) had prey items. Seven food categories were identified (Isoptera, eggs of Isoptera, Formicidae, Coleoptera larvae, Diptera larvae, Lepidoptera larvae and Hirudinea), the majority arthropods, and also hirudineans. Isoptera was the most frequent item (83.9% of the stomachs), with the highest number (86.1%) and volume (65.8%) of total preys (Tab. I). Hirudineans and lepidopteran larvae are the second most frequent identified item in the diet of A. munoai, each present, in 9.7% of the filled up stomachs. Numerically, the second most representative identified item was Diptera larvae (10.8%) , and volumetrically was Hirudina (6.7%).The item with the most important value in the diet of A. munoai was Isoptera (V.I. = 2.52), independent of sex and age class (males V.I. = 2.63, females V.I. = 1.87 and juveniles, independently of the sex VI = 2.69).
The maximum number of preys found in a stomach of Amphisbaena munoai was 45 ( = 13.68 ± 10.74). The mean diversity of preys found per stomach was of 1.16 ± 0.37 and the maximum richness found in a stomach was two food categories. The number of consumed preys by adult males ( = 12.46 ± 9.40) was not significantly different from the number of prey consumed by adult females ( = 8.75 ± 7.17) (t-test; p = 0.35). The mean volume of the prey consumed by adult males ( = 34.64 ± 31.03 mm 3 ) was not significant different from the mean volume of the prey consumed by adult females ( = 19.28 ± 15.32 mm 3 ) (Mann Whitney; p = 0.469). When adults are compared with juveniles, independent of the sex, it was observed that the number of consumed preys by adults ( = 28.79 ± 26.80) was significantly higher than the number of prey consumed by juveniles ( = 19.20 ± 13.0) ( t-test; p = 0.046). On the other hand, the mean prey volume consumed by adults ( = 28.79 ± 26.83 mm 3 ), was not significantly different from the mean volume consumed by juveniles ( = 24.50 ± 36.23 mm 3 ) (t-test; p = 0.713). The trophic diversity was higher in the diet of the adult females (H' = 1.27) in comparison with juveniles (H' = 0.67) and adult males (H' = 0.30).
From a total of 93 dissected individuals of Anops kingi, 71 stomachs (38 females, 19 males, and 14 juveniles) presented 11 different food categories, mostly arthropods, and in less proportion hirudineans.
Isopterans and coleopteran larvae were the most frequent identified items, each one present in 54.9 % of the stomachs with food content. The second most frequent identified item was Hirudinea, present in 9.9% of the stomachs with contents. The most numerically representative item was Isoptera, which corresponded to 86.6 % of the total sampled items (Tab. I). The second most represented item was coleopteran larvae, which corresponded to 5.9% of the total sampled items. Volumetrically, the most representative item was Hirudinea with 19.2% of the total volume of sampled preys. The second item was Isoptera, with 18.5% of the total volume of the prey. When analyzed together, insect larvae are the most frequent item (63.4%), the second item in terms of number (7.8%), and the third item in terms of volume (31%). The calculation of the importance value of food items showed that the most important item in the diet of A. kingi was Isoptera (V.I. = 3.98) independent of sex and age class (males V.I. = 2.21, females V.I. = 1.52, and juveniles independent of sex V.I. = 1.55).
The maximum number of preys found in a stomach of A. kingi was 131 ( = 18.59 ± 28.57). The mean diversity of preys found per stomach was 1.48 ± 0.69 and the highest richness found in one stomach was four. The number of preys consumed by adult males ( = 24.31 ± 33.70) was not significantly different from the number of preys consumed by adult females ( = 17.45 ± 26.60) (Mann Whitney; p = 0.472). Accordingly, it was not observed a significant difference between the volume of ingested prey by males ( = 278.23 ± 318.49 mm 3 ) and adult females ( = 247.75 ± 201.25 mm 3 ) (Mann Whitney; p = 0.240). Comparison between adults ( = 20.23 ± 29.62) and juveniles ( = 3.57 ± 4.27), independent of sex, shows a significant difference between the number of ingested preys (Mann Whitney; p< 0.05). However, it was not observed a significant difference in the volume of the prey ingested by adults ( = 254.74 ± 265.64 mm Insect larvae ingested by A. kingi ( = 8.95 ± 4.21; n = 23) were significantly larger (Mann Whitney; p < 0.001) than larvae ingested by A. munoai ( = 3.07 ± 1.37; n = 51).
DISCUSSION
Seasonality. All 510 captured specimens of Amphisbaena munoai and 137 captured specimens of Anops kingi were found hiding only under decomposing barks but almost totally under stones. Amphisbaenians could get heat from the rocks to enhance their body temperature without exposing themselves to the ground surface, diminishing the predation risk (MARTÍN et al. 1990 (MARTÍN et al. , 1991 LÓPEZ et al. 1998) .
Both species presented a uni-modal pattern of seasonal distribution, with highest capture rates between May and October for A. munoai, and from June to September for A. kingi. In the warmest months of the year (December to March) there was a decrease in the capture rate for both species. This seasonal distribution pattern may be explained, at least in part, by two nonexcluding hypothesis. The first one states that A. munoai and A. kingi would migrate vertically in the soil among the fresh and deep areas below the surface during summer, and in warm areas close to the surface during the winter, Table I . Number (N), volume (in mm 3 ) (V), frequency (F), and importance value (VI) of the prey in the diet of Amphisbaena munoai Klappenbach, 1969 and Anops kingi Bell, 1833 in Escudo Sul-Rio-Grandense, southern Brazil (NIA, non-identified arthropods). (MARTÍN et al., 1990; LÓPEZ et al., 1998) , and for a fossorial snake Atractus reticulatus Boulenger, 1885 in an area close to the area of the present study in southern Brazil (BALESTRIN et al., 2007) . However, studies on the physiology and habits of each species, as well as on the specific conditions of the soil involved, would be necessary for a better assessment of this hypothesis. The second hypothesis states that A. munoai and A. kingi could reach their preferable temperature by actively selecting rocks with different thickness, at different hours of the day (CIVANTUS et al., 2003) : thinner and easily warming during the winter, and thick and very difficult to warm during summer (LÓPEZ et al., 1998 (LÓPEZ et al., 1998) and Trogonophis wiegimanni Kaup, 1830, which select rocks when thermal properties are appropriate to keep the preferred body temperature (LÓPEZ et al., 2002; CIVANTUS et al., 2003) . In the same area and period in which the present study was carried out, a similar seasonal distribution pattern was observed for Amphisbaena trachura Cope, 1885 (n=7) and small snakes with terrestrial and fossorial habits, such as, Leptothyphlops munoai Orejas-Miranda, 1961 (n=8) , Elapomorphus sp. (Wiegmann, 1843) (n=15), Pseudablabes agassizii (Jan, 1863) (n=11), and Taeniophallus occipitalis (Jan, 1863) (n=13) (Rafael L. Balestrin pers. obs.).
Amphisbaena munoai Anops kingi
Body size and sexual dimorphism. Sexually mature females of A. munoai and A. kingi reached a SVL size significantly larger than sexually mature males. In a population of A. kingi in Argentina, VEGA (2001) also found females with a SVL significantly larger than males. Amphisbaenian females with a SVL larger than males are reported for Zygaspis quadrifrons (Peters, 1862) (WEBB et al., 2000) in southern Africa, and Amphisbaena alba Linnaeus, 1758 (COLLI & ZAMBONI, 1999 , in Brazilian Cerrado. In several groups of Squamata, especially snakes, natural selection may favor a large body size in females that have an elevate reproductive cost (BONNET et al., 1998) . In oviparous reptiles, the eggs represent the most part of the reproductive investment of the females, and large eggs represent a huge investment (SINERVO, 1993) . Although they present a low fecundity, A. munoai and A. kingi seem to belong to this category because they have litters composed by large eggs in comparison to the female's body. This confort suggests a huge reproductive investment in the size of the eggs produced in each clutch. In fact, in general parameters the reproduction of amphisbaenids is characterized by small clutches composed by large eggs in relation to the female body size (ANDRADE et al., 2006) . The size, shape, and number of eggs per clutch may be related to the fossorial habit of these animals (see egg fecundity and biometry). In addition, large eggs originate large juveniles, possibly leading to a lower mortality rate of the juveniles and a rapid maturation, compensating, in part, for the low fecundity observed for both species.
Amphisbaena munoai adult males presented significantly larger tails than adult females. This pattern may be related to the males' need of stowing their hemipenis'. It was not observed a sexual dimorphism in tail size in A. kingi which may be related to the defense behavior of the species. Although the A. munoai posses the ability to autotomize their tails, this did not occur during any of the captures in which the animal was held by its tail. This occurred frequently with the A. kingi (R. L. Balestrin pers. obs.). More comprehensive studies that investigate the ability to autotomize in other species may reveal differences in this characteristic.
Reproductive cycle, fecundity, and biometry of the eggs. In the present study Amphisbaena munoai presented a strictly seasonal reproductive cycle, with vitelogenesis occurring from June to October, ovigerous females from November to December, and recruitment in the warmest months of the year. In males the mean volume of the testicles presented a pattern of seasonal distribution, with high values between June and September, at the same time of the vitelogenic period of the females. Based on the highest adjusted volume of the testicles in September, vitelogenic follicles with maximum volumes between September and October, and production of eggs in December, it is inferred that, possibly that copula occurs between September and November.
Data also indicate a seasonal reproductive cycle for A. kingi, with females presenting vitelogenic follicles from June to October and ovigerous female in November. In Argentina, females of A. kingi also presented a seasonal reproductive cycle with vitelogenic follicles from July to December and eggs in September (VEGA, 2001 ). The seasonality observed in the reproductive cycle of both species agrees with the observed for all scaled reptiles that had their reproductive cycles studied in southern Brazil, and with the pattern observed for these reptiles in temperate regions .
For the majority of species of amphisbaenians studied by now, the reproduction seemed synchronized with the warm and rainy seasons, varying with latitude, where species of low latitudes would have a longer reproductive cycle in comparison with species of high latitudes (ANDRADE et al., 2006; VEGA, 2001) .
The low fecundity observed in A. munoai (1.8 eggs per clutch) and A. kingi (2 eggs per clutch) in the study area and in VEGA's work (2001) (A. kingi; 2.2 eggs per clutch), may be related to the small size of the adults. The low fecundity, in terms of number of eggs per clutch, occurs in the majority of species of amphisbaenians for which there are available data. However, species with BALESTRIN & CAPPELLARI larger SVL, such as Amphisbaena alba Linnaeus, 1758 (8 eggs) and Leposternon microcephalum Wagler, 1824 (6 eggs), may lay a higher number of eggs per clutch (ANDRADE et al. 2006) . Clutches of A. munoai and A. kingi are composed by extremely elongated eggs that are arranged in line, occupying a large portion of female´s body. Shape and arrangement of the eggs seem to be a shared characteristic among the majority of species of amphisbaenians studied until now. Probably, this characteristic helps the pregnant females to fit in the galleries under the soil (ANDRADE et al., 2006) . Clutches with a similar pattern (small, having elongated eggs) could be observed in other groups of scaled fossorial reptiles, such as snakes (BALESTRIN & DI-BERNARDO, 2005) .
Diet. From 130 analyzed stomachs of A. munoai, only 31 presented some kind of content. BERNARDO-SILVA et al. (2006) recorded for the same species a high frequency of specimens with stomach contents (40 specimens out of 66 analyzed). Although there is a difference in individual frequency with stomach contents between the two populations, these were very similar in the composition of their diets. Undoubtedly, Isoptera was the main food item for both populations being a basic element in the diet of this species, independently of sex or age class.
Isoptera was also the item with the highest importance value in the diet of A. kingi, independently of age class and sex. This item was cited as the main food category in the diet of several species of neotropical amphisbaenians, such as Amphisbaena alba (COLLI & ZAMBONI, 1999) , Amphisbaena darwinii heterozonata Burmeister, 1861 (CABRERA & MERLINI, 1990 , Amphisbaena mertensii Strauch, 1881 (CRUZ-NETO & ABE, 1993 , Amphisbaena munoai (BERNARDO-SILVA et al. 2006) , as well as the African species Monopeltis anchietae (Bocage, 1873) and Zygapsus quadrifrons (WEBB et al., 2000) , being potential preys in the amphisbaenian diets (BEEB, 1945 , DUELMANN, 1978 . Isopterans may be among the prey types most abundant and available in the environment, and with adequate size, since amphisbaenians have a mouth aperture, in proportion, smaller than several reptiles (BERNARDO-SILVA et al., 2006) . The capture of small and gregarious prey may occur without energy cost, since the predator generally attacks social insects when they are available in large amounts. This relationship was suggested for some lizard species which have isopterans as essential elements in their diets (TEIXEIRA & GIOVANELLI, 1999; CAPPELLARI et al., 2007) . BERNARDO-SILVA et al. (2006) cite the possibility of A. munoai living inside termite and ant nests, as suggested for A. alba and Amphisbaena mitchelii Procter, 1923 (AZEVEDO-RAMOS & MOUTINHO, 1994 . In Escudo Sul-RioGrandense the great majority of specimens of A. munoai and A. kingi, were collected under stones, generally associated with isopterans nests.
Ants are another example of small gregarious prey easily available in the environment, which eventually appear in the diet of Amphisbaena munoai and Anops kingi (VEGA, 2001; BERNARDO-SILVA et al., 2006) . WEBB et al. (2000) studied the diets of the species M. anchietae and Z. quadrifrons and found ingestion proportions of termites and ants similar to the observed in the diet of A. munoai and A. kingi in the present study. These authors suggest that the low frequency of ant larvae and pupa in the diet of M. anchietae and Z. quadrifrons would be related to the damage and nest defense capacity presented by the ants. Thus, the defensive behavior of this prey category would incentive the selection of less aggressive and easily captured species (VITT & COOPER, 1988) . The captured ants would be preyed upon far from their nests, during grazing activity, minimizing the attack capacity of the colony. BERNARDO-SILVA et al. (2006) observed nomad ant species in the diet of A. munoai suggesting that it captures this type of prey on the soil surface.
On the other hand, there are some reports of amphisbaenians (A. alba, Amphisbaena fuliginosa Linnaeus, 1758, A. kingi and Leposternon infraorbitale (Berthold, 1859)) associated with ant nests, but probably due during the reproduction period of the species, since the eggs are frequently found in this type of environment (VEGA, 2001; ANDRADE et al., 2006) . Relationships between amphisbaenians and ants are not totally, but some inferences could be made. LÓPEZ & MARTÍN (1994) suggest that Blanus cinereus has a chemosensory capacity of differentiating aggressive ants from potential preys, which could also be true for species that use ant nests to deposit their clutches. There are clutch records of A. kingi in the nests of the ants Acromyrmex Mayr, 1865 (WILLIAMS & WICHMANN, 1989) and Camponotus Mayr, 1866 (VAZ FERREIRA et al., 1970) , and these ants are not an important food item for A. kingi. It was observed in the study area a clutch of the snake Taeniophallus occipitalis and a clutch of the lizard Cnemidophorus lacertoides in Acromirmex nests, indicating that anthills of this genus also served as reproductive site for other scaled reptiles.
It was observed a high trophic diversity in the diet of A. kingi in relation to A. munoai, which could be related to the larger size of the former in relation to the latter. Large sized amphisbaenians, such as Amphisbaena alba, have a more diverse diet in terms of prey size and type than species with a SVL comparatively smaller (COLLI & ZAMBONI, 1999) . Body size is the main, but not the only, factor that determines the types of prey explored by a species (CADLE & GREENE, 1993) . However, probably due to a reduced size, A. munoai preys on very small specimens (BERNARDO-SILVA et al., 2006) having a less diverse diet when compared with other amphisbaenians. For example, insect larvae appear in a higher frequency and have a higher important value in the diet of A. kingi, being significant larger than the species observed in the diet of A. munoai. VEGA (2001) described insect larvae as the most numerous and frequent item in the diet of A. kingi in Argentina. Because their larger size in relation to other food categories, insect larvae may provide more energy, compensating the finding and ingestion costs (LÓPEZ et al., 1991) .
Based on the obtained information, it is possible to verify a niche overlap between Amphisbaena munoai and Anops kingi in the study area. Even though each species presents particular biological characteristics (body size and shape of the head), they share the same substrate (fossarials in high or less degree), the same food (Isoptera), present a similar seasonal distribution, and possibly, similar daily activities.
A similar pattern of niche overlap was observed by MARTINS (1994) for six species of fossorial snakes of the genus Atractus Wagler, 1828 in a forested area in Central Amazon. The author suggested that Atractus species could be segregated by body size or abundance, or the available resources in the environment were enough to support these species without competition. Anops kingi and Amphisbaena munoai are significantly different in relation to SVL size leading to higher trophic diversity and ingestion capacity of the prey in the former related to the latter. However, the difference observed between the SVL of these species, may not explain a possible segregation in gathering the main food category, Isoptera, since the size of this prey does not seem to vary and become unavailable at certain point.
Amphisbaena munoai was more frequently found than Anops kingi which could suggest that the former is more abundant in the study area. However, capture rates possibly do not reflect the actual abundance of the species, and are linked to the limitations imposed by the sampling method. By the active search method there is a tendency to capture terrestrial fossorial specimens close to the surface (e.g. partially buried under devices). VEGA (2001) cites that the presence of insect larvae in the diet of A. kingi may be an indicator that the species forages mainly in subterraneous galleries, different from A. munoai that can forage on the soil surface (BERNARDO-SILVA et al., 2006) .
In relation to food resource availability, studies that investigate the importance of each category in the environment are necessary. However, as suggested by MARTINS (1994) for six sintopic species of Atractus in a forested area in Central Amazon, Isoptera seems to be abundant and available enough to support two amphisbaenian species in Escudo Sul-Rio-Grandense without competition.
Limitation imposed by the fossorial habit of amphisbaenians is among the main difficulties in carrying out studies focusing on their life histories (GANS, 1978; BARROS FILHOS & VALVERDE, 1996; VEGA, 2001; ANDRADE et al., 2006; BERNARDO-SILVA et al., 2006) . However, areas under the influence of temperate climate seem to favor the study of some species due to the easy access to the animals in their environment, as mentioned for Blanus cinereus (Vandelli, 1797) in Europe (GIL et al. 1993; LÓPEZ & MARTÍN, 1994 LÓPEZ & SALVADOR, 1992 LÓPEZ et al. 1991 LÓPEZ et al. , 1998 LÓPEZ et al. , 2002 MARTÍN et al. 1990 MARTÍN et al. , 2000 , and observed here for Amphisbaena munoai and Anops kingi in southern Brazil.
The results showed that both species present seasonal and unimodal reproductive cycles as well as distribution, and have a diverse diet, although Isoptera consists on the main food item. There were also hypotheses on seasonal distribution, use of habitat and thermal biology which may be used as objects of study in future papers.
